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In Michigan, combined sewer
overflows (CSOs) have become
one of the most visible water pollu-
tion issues. The problem first went
public four years ago when it was
discovered that as much as 900
billion gallons of combined sewage
(stormwater runoff and sanitary
sewage) were being annually dis-
charged to our waterways. An out-
raged and shocked public
demanded that action be taken to
stop the discharge of sewage to
Michigan's surface water. Public
concern , in addition to new federal
and state regulations, has resulted
in a flurry of activity aimed at
eliminating CSOs. .
Industrial Advisory Board (lAB) members Tom Lannon, Kevin Darby, Seymour Padnos and
John Puckett (left to right) visit Trendway Corporation in Holland. See story on Page 5.
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As part of the Grand RiverWater-
shed Program, the Water Resour-
ces Institute has recently released
a report on the combined sewer
overflow problem which exists
along the Grand River. The report ,
entitled Combined Sewer Over-
flows (CSOs) in the Grand River
Watershed, provides an overview of
(See page 3)
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What types of industries are
releasing or transferring toxic
chemicals in the Grand RiverWater-
. shed? Are these chemicals going
to the air, water, or land? Which
counties in the watershed are con-
tributing the most toxic chemicals?
These and many other questions
are answered in two studies - Toxic
Releases in the Grand River Water-
shed: 1987-1989 Trends and Issls:
Releases in the Grand River Water-
shed: 1990 Trends - recently com-
pleted by the Water Resources In-
stitute. These publications are part
of a series of reports from WRI's
Grand RiverWatershed Program, a
five-year program funded by The
Grand Rapids Foundation.
The information for these studies
was obta ined from the United
States Environmental Protection
Agency's Toxic Release Inventory
(TRI). · The TRI is a yearly report
which compiles data from in-
dustries that use or manufacture
large amounts of toxic chemicals.
The reporting of toxic chemical use
and release by industry is in
response to the 1984 chemical
production plant leak in Bhopal,
India. In 1986, Congress recog-
nized the need for communities to
be prepared for chemical emergen-
cies and enacted the Emergency
Planning and Community Right-to-
Know Act (EPCRAor SARATitle III).
EPCRA requ ires industries to
submit data on a group of over 300
toxic chemicals to the U.S. EPAand
information on hazardous chemi-
cals to the state and local emergen-
cy planning comm ittees (LEPCs).
Each county and many cities have
LEPCs which can be contacted for
details on emergency response
plans and information on specific
facilities. GVSU-WRI is repre-
(See page 4)
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In the June, 1992 issue of the REVIEW, readers were asked to respond to
the Water Resources Institute's 1992 Grand River Watershed Survey.
Provided below is a summary of the survey results. Information obtained
from the survey will be used to help guide our Grand River Watershed
Program and other initiatives to protect and improve our water resources.
Resultsare reported as a percentage of the total number of responses (145).
o What is the quality of the surface waters in your county?
GOOD13.8%; FAIR55.9%; POOR 29.7%; DON'T KNOW 0.7%
o How would you rate the water quality of the Grand River and its
tributaries?
GOOD 5.5%; FAIR 41 .4%; POOR50.3%; DON'T KNOW 2.8%
o Topics of highest concern in the Grand River watershed:
33.6% of the repondents chose combined sewer overflows (CSOs)as the
topic of highest concern in the Grand River watershed. Agricultural pol-
lutants: 15%. Toxic substances: 10.1%, and Groundwater quality: 9.4%,
followed CSOs.
o Topics considered not important in the Grand River watershed:
21.5%ofthe respondents chose Recreationas not important in the Grand
River watershed. Atmospheric pollution: 18.2%, Fisheries: 10.9%, and
Wildlife: 9.6%. .
Respondents from Kent (48) and Ottawa (55) Counties considered CSOs
to be very important followed by agricultural pollutants, groundwater quality,
surface water quality and toxic substances.
According to the survey results, combined sewer overflows are preceived
as the most important environmental concern in the Grand Riverwatershed.
Incidentally, the Water Resources Institute has addressed this issue with the
recently completed report entitled Combined Sewer Ovedlows (CSOsl in the
Grand River Watershed, see story on page one.
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The U.S. Environmental Protec-
tion Agency (US EPA)has identified
nearly 1,600former users or Poten-
tially Responsible Parties which
have contributed hazardous was-
tes to the west Michigan H. Brown
Superfund Site. The site, located
just west of the Grand River in
Walker, Michigan, is contaminated
with lead, antimony, arsenic, PCBs
and volatile organic compounds
(VOCs). The H. Brown site il-
lustrates just how complex and
costly environmental problems
have become.
Contaminat ion of the H. Brown
site is largely the result of activit ies
taking place between 1961 and
1982which relate to the recovery of
lead from wet-cell batteries. Up
until 1978 of this period, battery
acid was drained directly to the
ground contributing to soil and
groundwater contam ination. The
U.S. EPA has estimated that be-
tween 170,000 and 460,000 gallons
of battery acid have been disposed
of on the property.
Under the Comprehensive En-
vironmental Response, Compensa-
tion, and Liability Act (CERCLA) ,
current and former owners and
operators of the site as well as per-
sons who arranged for disposal or
treatment of hazardous substances
sent to the H. Brown site or persons
who accepted hazardous substan-
ces for transport to this site are li-
able for costs associated with .
remediation. Given the large num-
ber of responsible parties, the EPA
is offering a settlement which in-
cludes payment of $10,000, $5,000
or $1 ,000 depending on the volume
of waste contributed to the site.
Settlement payments will be ap-
plied to the cost of cleanup which is
estimated at $15 million. Cleanup
will likely include moving con-
taminated soil and treating con-
taminated ground and surface
water before being discharged to
the Grand River.
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Lansing 42.96%
Percent of the total volume of combined sewage each City discharged to the Grand River
watershed from June , 1991 through May, 1992.
the problem and an update con-
cerning action taken by cities in the
watershed to eliminate CSOs.
The report states that five com-
munities in the Grand River water-
shed currently have CSO
problems: Jackson, East Lansing,
Lansing, Grand Ledge, and Grand
Rapids. From June, 1991 through
May, 1992, these five communities
discharged over one billion gallons
of combined sewage in the Grand
River watershed. Lansing dis-
charged nearly 500 million gallons
while Grand Rapids and East Lans-
ing discharged approximately 340
and 308 million gallons, respective-
ly. Jackson and Grand Ledge had
relatively minor CSO discharges --
a combined total of 4 million gal-
lons.
The WRI report also provides
details on the how each community
plans on eliminating or effectively
treating combined sewer over-
flows. Grand Rapids recently con-
structed a 30.5 million gallon reten-
tion basin which is estimated to
Jackson and
0.36% Grand Ledge
26.88%
East Lansing
eliminate 67% of the city's CSOs.
The City also plans on separating
combined sewers and improving
sewer capacity. Lansing and East
Lansing intend to separate com-
bined sewers and construct reten-
tion basins. Jackson is currently in
the process of separating roof
drains and storm catch basinswhile
Grand Ledge is separating its com-
bined sewers. The report estimates
that it will cost over $400 million and
take nearly 30 years to eliminate
CSOs in the Grand River water-
shed.
The report recommends that
communities initiate public educa-
tion programs and continue to
financially support CSO control
projects.
If you would like more informa-
tion concerning the report,~
bined Sewer Overflows (CSOsJ in
the Grand River Watershed. please
contact Stacey Tabor at (616) 895-
3749.
Grand River Expedition '90, co-
sponsored by the Water Resources
Institute, was selected as a Nation-
al Winner in the sixth annual Take
Pride in America award program.
The award was received July 21,
1992 at a ceremony held in
Washington, D.C.
Grand RiverExpedition '90, a 13-
day canoe trip of the Grand River in
August of 1990, was led by outdoor
enthusiasts Verlen and Valerie
Kruger. The journey started at the
Grand River 's headwaters near
Jackson and ended in Grand
Haven. The Expedition set out to
promote stewardship and aware-
ness of the Grand River and docu-
ments its values and problems.
Over 50 canoes made the trip in-
cluding teams from Michigan State
University, the Michigan Depart-
ment of Natural Resources, U.S.
Soil Conservation Service and the
West Michigan 'Environmental Ac-
tion Council. The public was able
to meet the canoeists as well as
view displays, demonstrations and
presentations at eight sites along
the way.
Throughout the length of the trip,
WRI researchers collected and
analyzed surface water samples
which were used to classify the
Grand River 's water quality.
Results indicated water quality
degradation below Jackson, Lans-
ing and Grand Rapids. Several
major tributaries to the Grand, the
Red Cedar and Rogue Rivers and
Crockery Creek, were also found to
exhib it poor water quality. Full
details of WRI's findings during Ex-
pedition '90 are available in the pub-
lication, Grand River Report: Water
QuaUty of the Grand River (WRI
publication #MR-90-7).
If you would like more informa-
tion concerning Grand River Ex-
pedition '90, please contact Stacey
Tabor at (616) 895-3749.
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sented on both the Kent County
and Grand Rapids LEPCs and is
co-sponsoring a seminar on
December 2, 1992 to help com-
panies comply with the Emergency
Planning and Community Right-to-
Know Act.
Significant findings from the
Toxics Release Inventory as sum-
marized in Toxic Releases in the
Grand River Watershed: 1987-1989
Trends and Toxic Releases in the
Grand River Watershed: 1990
Trends are that over 19 million
pounds of toxic chemicals were
releasedor transferred in the Grand
Riverwatershed in 1990.This is less
than the 23 million pounds reported
in 1989and the maximum of almost
27 million pounds in 1988. Nearly
70%of the this total was releasedto
the air and approximately 25% rep-
resented off-site transfers. Surface
water discharges ranged from only
0.01 % to 0.10% of the releases.
This information hasbeen helpful to
WRI researchers as they pursue
their Grand River watershed
projects as well as business or-
ganizations, planners, lawyers,
consultants, environmental groups,
and local emergency planning
committees.
From 1987 through 1990, the
largest amounts of reported chemi-
cals were industrial solvents such
as xylene, toluene, methyl ethyl
ketone, and acetone. Industrial
categories reporting the greatest
releases and transfers were
transportation equipment, rubber
and plastics products, furniture and
fixtures, fabricated metal products,
and leather and leather products.
Kent County's share of the TRI
releasesand transfers in the Grand
River watershed was 11 million
pounds in 1990- 52% of the water-
shed total. Of the other 18counties
within the watershed, Ottawa Coun-
ty ranked second and Ingham
County ranked third in releases.
In response to community con-
cern about toxic chemicals, in-
creasing governmental regulations,
and rising costs of disposal of haz-
ardous waste, many companies in
the Grand River watershed have
pursued aggress ive poll ut ion
prevention program s. Case
studies of companies are sum-
marized in Toxic Releases in the
Grand River Watershed: 1987-1989
Trends with details concerning the
cost savings reali zed through
waste minimization activities. For
more information on these reports
or the upcoming seminar, contact
Janet Vail , Coordinator of th e
GVSU-WRI Waste Reduction and
Management Program, at (616)
895-3749.
Toxic Chemical Releases and Transfers by County
1987 - 1990 Trends in the Grand River Watershed
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The Water Resources Institute is
at the end of itsthird successful field
season since beginning the Grand
RiverWatershed Program (GRWP) .
Each summer since 1990, WRI re-
searchers have headed to the
Grand River and its tributaries
prepared to collect fish, sediments,
plant tissue, and water chemistry
samples for analysis back in the
laboratory. Over the course of
three years, the WRI has been able
to generate a wealth of information.
The challenge now is for us to
develop methods which make this
information available to local units
of government and area decision
makers.
This is where tools such as
Geographic Information Systems
(GIS) come into play. Simply
stated, a GIS links what we know
about a given area to some sort of
spatial coordinate system. A com-
mon road map is a perfect example
of a rudimentary GIS. A road map
not only tells us the name of a given
road but also where we can find it
within the landscape -- a visual
overview of the entire transporta-
tion system. Connect such a sys-
tem to the capabilities of the com-
puter and you have a powerful tool
indeed. You could in fact catalog
and retrieve information concern-
irig every road in countries
throughout the world, if that were
your goal. Our goal, on the other
hand, is to better understand those
issues impacting the health and
well-being of the Grand Riverwater-
shed.
Geographic Information Sys-
tems have been used by WRI re-
searchers to locate and then docu-
ment sample collection activities.
The result has been very accurate
and informative maps showing
where and· what kind of environ-
mental samples have been col-
lected. The GIS is now being
employed to aid in evaluating the
gathered information.
According to Don Heeringa,
President of Trendway Corpora -
tion, about $30-40thousand a year
. are saved through recycling and
reuse programs at Trendway. In
1990, 37,000 pounds of office
paper, 250,000 pounds of cor-
rugated , and 50,000 pounds of
fabric were recycled. Heeringa
reviewed Trendway 's pollution
prevention program at the July
meeting of the Industrial Advisory
Board (lAB). The lAB is part of the
Water Resources Institute's Waste
Reduction and Management Pro-
gram and GVSU's School of En-
gineering Designfor Recycling Pro-
gram. The lAB last met on-site at
Trendway Corporation and toured
the plant's active employee recy-
cling center.
Kevin Darby spearheads
Trendway's pollution prevention ef-
fort which attempts to find a use for
every major component of the
waste stream. At the Waste Ex-
change Expo in March, 1992, Mr.
Darby was able to find businesses
that could use scrap t-molding and
vinyl film. Waste sawdust is used
by farmers for bedding and gypsum
board is used in cat litter asa chemi-
cal absorbent. Pallets are recycled
and wood is presently sent to the
Herman Miller incine rato r.
Trendway would like to find a use
for the laminated wood scraps,
however. The excellent support
from employees and upper
management ensuresthat the com-
pany will continue to pursue waste
minimization efforts.
The next lAB meeting will be held
on October 21 , 1992 at Louis Pad-
nos Iron and Meta l Company,
Grand Rapids.
Building on the success of the
lAB meetings, the Water Resources
Institute has been instrumental in
coordinating a pollution prevention
group for the lower Grand River
watershed and adjacent areas in
Muskegon and Ottawa Counties.
At a luncheon hosted by WRf's
Waste Reduction and Management
(See Page 7)
(See Page 7) Co-chairpersons Jim Gillespie Oeft) and Kevin Darby (right) of the Michigan OttawaPollution Prevention Alliance (MOPP). .
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Summer research activities underWRI's Grand River
Watershed Program (GRWP) included three collabora-
tive projects with graduate students from Kingston
University, England.* The projects focused on external
and internal parasites of Grand River fish, a historical
analysis of heavy metals in Grand River sediments, and
an assessment of heavy metalaccumulation in wetlands
of the lower Grand River watershed.
Steve Martindill of Kingston University arrived in May,
1992 to research the external and internal parasites of
Grand Riverfish. Martindill worked with Mark Luttenton,
WRI Researcher and Assistant Professor of Biology at
GVSU, collecting and examining over 500 fish in 3
months. Martindill said he is "most interested in external
tumors, liver tumors and blood parasites of Grand River
fish". Martindill has shipped his samples back to
England where analyses will be completed . A report on
the findings of the fish tumor study will be available early
next year.
Kingston University graduate student James Salis-
bury worked closely with Patrick Thorpe , WRI Re-
searcher and Assistant Professor of Biology at GVSU,
collecting sediment core samples in the Grand River.
Salisbury will use the samples for a historical analysis of
heavy metals in the Grand River. Cores collected below
Jackson, at Lansing and near Grand Haven will enable
James SalisbUry,visiting graduate student from Kingston Univer-
sity, England , cuts up a sediment core collected from the Grand
River.
Steve Martindill from Kingston University, England , checks his
nets for fish along the Grand River.
Salisbury to also compare the heavy metal content of
the upper, middle and lower segments of the Grand
River. ''The results should be quite interesting given the
industrial activities which have gone on in the water-
shed", comments Salisbury. Final analyses are being
completed in England. A report will be available early
next year.
Michael Smith of Kingston University worked with
Fred Bevis, WRI Researcher and Associate Professor of
Biology at GVSU, collecting sediment and vegetation
samples from the lower Grand River's Pottawottamie
Bayou. Smith will be assessing heavy metal uptake in
plants and accumulation of heavy metals in wetland
sediments. The research will highlight the links between
river and wetland environments in terms of pollutant
pathways. Smith adds that ''this is a preliminary assess-
ment which will give an indication of the potentia l
availability and uptake of metals ". Information on
Smith's findings will be available early next year.
If you would like more information on research ac-
tivit ies under the Grand River Watershed Program,
please contact.Stacey Tabor at (616) 895-3749.
* Partial funding for these projects was provided by
The Grand Rapids Foundation and The Samuel L.
Westerman Foundation.
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·.WRI Receh/es Award fromDNR
The Water Resources Institute recently received the "Partners in Respon-
sible Conservation" Award from the Michigan Department of Natural Resour-
ces (DNR) . The DNR's program is designed to recogn ize individuals and
organizations who have shown a commitment to conservation and environ-
mental protection . WRI was selected for its involvement with stormwater
management , groundwater education, surface water quality research, and
agricultural nonpoint source pollution. The award was presented September
9, 1992 by the Natural Resources Commission .
WRI faculty and staff receiving individual awards: Fred Bevis, Associate
Professor of Biology, John Koches, Research Associate, Kurt Thompson ,
Research Assistant, and Ron Ward, WRI Director.
The process used to model soil erosion potential can also be used to
examinea host of environmental factors critical to the Grand Riverwatershed.
This includes hydrology, sensitive habitats, forest production, population
growth, and economic development. It is no wonder then that WRI is so
enthusiastic about the potential for GIS applications in the Grand River
watershed.
Let's use soil erosion as an example. We know that soil erosion by itself
is an important problem and one that leads to significant water quality
degradation. Using a GIS with baseline data such as soil types, slopes, and
land cover,we can identifywhere in the landscape we might expect excessive
erosion. Include with this information base the location of animal feedlots
and waste disposal practices and we can begin to measure pollution con-
tributions from non-point sources as well. It is also possible to use these
same basic techniques to measure the movement of pesticides throug h a
farmer's field. Models generated through a GIS can be used to not only
predict what is happening now but also what we might expect for the future.
A report titled, The Use Qf GeQr;raphic InfQrmatiQn Systems and RemQte
Sensinr; Techniques in the Analysis Qf the Grand River Watershed, is being
prepared by WRI for distribution later this fall.
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As a coalition of business and
industry, the mission of MOPP will
be to foster a healthy economic en-
vironment through promotion of
business practices that minimize
pollution and waste. MOPP will
serve as a clearinghouse for waste
reduction, recycling and other pol-
lution prevention information, and
coordinate quarterly roundtable
discussions and on-site tours at in-
dustries. In this respect, it will be
similar to the lAB which served as a
model for MOPP. It is anticipated
that MOPP, however, will be a much
larger group open to every busi- .
nessand industry in Muskegon and
Ottawa County.
Program, business leaders met to
explore the formation of a pollution
prevention group. As a result,
several planning meetings have
taken place and an outline of the
structure for the new group - the
Michigan Ottawa Pollution Preven-
tion Alliance (MOPP) was
developed.
The Ottawa County, Muskegon
County, and City of Muskegon
resource recovery coordinators
and representatives from SPX Cor-
poration, Spectra Products , Eagle
Ottawa Leather, JSJ Corporat ion,
Lor in Industries, West Michigan
Steel Foundry, Plumbs , the As-
sociat ion of Commerce and In-
dustry , Teledyne Continental
Motors, and ESCO have all con-
tributed to the initial organization of
MOPP. lAB member, Tom Lannon;
who has recently retired from AC
Rochester, has served as a liaison
between MOPP and the GVSU In-
dustrial Board. Jim Gillespieof Her-
man Miller Inc. and Kevin Darby of
Trendway Corporation are co-
chairpersons of the group.
For more information on the lAB
or MOPP, contact Janet Vail, Coor-
dinator of the GVSUWaster Reduc-
tion and Management Program at,
895-3749.
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